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To THE Right Honourable John Burns, M.P., President

OF the Local Government Board.

Sir,

Since the publication in 1885 of Dr. Parsons’ report to

the Local Government Board on the manufacture of rag-

flock, public attention has frequently been directed to the

extremely unsatisfactory nature of the material employed in

this manufacture
;
and during recent years representations

urging the desirability of intervention have been made to

the Board by various Sanitary Authorities, and from other

quarters, including the Manufacturers’ Association of Great

Britain, and certain manufacturers of flock.

Accordingly, in 1908, Dr. Farrar was instructed to make
further inquiries into the subject. It is evident from his

report that the existing conditions under which rag-flock is

produced are far from satisfactory. The rags employed are

of the lowest and cheapest grade
;
they generally consist of

cast-off clothing and strips of old carpet, which may have
been picked out from refuse heaps

;
and although in the

I

tearing machine much of the dirt is removed from the

; materials from which the flock is manufactured, a large

I

quantity of dirt remains. According to Dr. Farrar’s in-

formation, from 70 to 90 per cent, of the flock is neither

washed nor sterilised.

In searching for evidence pointing to rag-flock as a source

! of disease, attention was first directed to those who handle

;

the rags from which the flock is manufactured. It has not

I

been found that workers in rags, as a class, are especially

i

subject to ill-health. Cases have, however, occurred in

I

which small-pox has been traced to infection from rags, and
other diseases have occasionally been attributed to the sam.e

source.

There seem to be no definitely proved instances in which
persons have contracted an infectious disease through
sleeping on mattresses stuffed with hmcleansed rag-flock

;
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but such cases, if they occurred, would be very difficult to

trace
;
and it is not justifiable to assume that disease never

arises in this way.
It is desirable to give publicity to the fact that rag- flock is

commonly made from filthy material, without purification.

In addition to an abundance of bacteria and putrefactive

organic matter, the rags from which flock is made are

liable to contain fleas, lice, and other vermin. With regard

to lice Mr. Warbiirton reports :

—

“ Lice and (a fortiori) their eggs may pass through the

flock-making machine without being crushed. The lice

themselves are incapable of surviving more than three or

four days without food, and it is extremely unlikely that any
of them would be alive when the flock was converted into

bedding. The eggs, however, may take a month or more to

liatch, and it is quite possible that living eggs might be

present in bedding.”

The cleansing of rags involves additional expense, and
firms which adopt some method of purification find them-
selves placed at a disadvantage in competition with those

traders who content themselves with less cleanly methods.

Furthermore it appears from Dr. Farrar’s report that

some manufacturers apply names to their rag-flock which
erroneously suggest that it has been purified. It would be

advantageous to the legitimate interests of the trade, as well

as to the purchaser, if accurate descriptions of bedding were
enforced.

If it were made obligatory on the trade to describe their

bedding as “ washed ” or “ unwashed,” it would be necessary

to attach a penalty to the improper use of the term
“washed.” Dr. Garrett, who reports to the Board on the

chemical analysis of rag-flock, has employed a chlorine test

which, he finds, affords a reliable means of distinguishing

washed from unwashed material. In the opinions of Pro-
fessor Nuttall and Dr. Graham-Smith {see pp. 27 to 29), it

would be impracticable to establish a bacteriological standard

of purity.

I am, Sir,

Your obedient Servant,

ARTHUR NEWSHOLME,
Medical Officer.

29th March, 1910.
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1. Report to the Local Government Board on the
Manufacture and Sale or Unwashed Rag-Flock :

BY Dr. Reginald Farrar.

The attention of the Local Government Board has from time to

time been drawn to the dirty nature of the material from which most
of the rag-flock manufactured and sold in this country is produced.
In 1885 Dr. Parsons presented a report" to the Board on the manu-
facture of rag-flock, which was published in the annual report of

the Medical Officer to the Local Government Board for the same
year. Since then, judging from the increase in the number of flock

factories which turn out unwashed flock and the increased demand
for rags, the condition of the trade as regards the issue of dirty

flock appears to have got worse rather than better, and in 1908,
after representations made to the Board from many quarters,

including the Manufacturers’ Association of Great Britain and
certain flock manufacturers, I was directed to make further

inquiries into the subject.

The dangers attaching to the manufacture of unwashed flock

and its general use for bedding have been commented on in the

reports of several medical officers of health, in the columns of the

general press and of trade journals such as the “ Furniture Record,”
and on several occasions in the ‘‘ Lancet.” In 1904 a paper on
this subject, entitled ‘‘ What the people sleep on,” was read by
Mr. Peter Fyfe, F.R.S.E., Chief Sanitary Inspector of Glasgow,
before the Congress of the Sanitary Institute held in that city, and
subsequently published in vol. xxv. of the “Journal of the Sanitary

* Report by Dr. Parsons on the manufacture of rag-flock in reference to the

possible dissemination of infectious disease by this and other products of

woollen rags. (Fifteenth Report of the Medical Officer to the Local Govern-
ment Board, 1885. Appendix A, No. 7.)

A.
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[nstitute.” It oinbodied analyses of nnwaslied Hock made by
Mr. Harris, the Corporation Cliemist, and Dr. Bncbanan, the

C/orporation Bacteriologist foi* Glasgow.
In the course of the present inquiry I have visited a large

number of rag merchants, flock manufacturers, and bedding and
furniture dealers—both wholesale and retail—in different parts of

England, and I desire to record my thanks for the ready courtesy

with which the trades generally have supplied me with the fullest

information and assistance. In particular, my thanks are due to

Mr. T. E. Freeman, flock manufacturer, of Monkton Combe Mills,

near Bath, who, having an extensive knowledge of the trade, and
taking a particular interest in this inquiry, has rendered me
indispensable aid in collecting material for this report.

In describing processes of manufacture and recording results of

analyses, I have, for obvious I’easons, refrained from specifying the

names of particnlar firms.

The scientific investigations necessitated by this inquiry have
been carried out on the instruction of the Board by Mr. Cecil

Warburton, M.A., F.Z.8.,of Christ’s College, Cambridge ; Dr. F. C.

Garrett, D.Sc., of Armstrong College, Newcastle-on-Tyne, in the

University of Durham
; and Dr. G. S. Graham-Smith, of Pembroke

College, Cambridge, under the general superintendence of Professor

Geo. H. F. Nuttall, F.R.S., Quick Professor of Biology,

Cambridge.
Mr. Warburton’s report to the Local Government Board, on a

preliminary investigation of hock as a distributor of vermin and on

the life history of the body-louse, which was se])arately published

in March, 1909 (New Series, No. 2), Dr. Garrett’s report on the

chemical analysis of diherent sam])les of rag-hock, and Professor

Nuttall's and Dr. Graham-Smith’s joint re])ort on the bacteriology

of rag-hock, are })ublished with this repoi’t.

Dr. Whitelegge, C.B., Principal Inspector of Factories for the

Home Office, and members of his inspectoral staff have rendered

me valuable assistance, which I gratefully acknowledge.
I am indebted to Major Slade Baker, of the Quartermaster-

General’s Department of the War Office, for information as to

Army bedding contracts.

I am indebted to the Foreign Office, and to the Governments
and Consulates-General of France, Germany, Austria-Hungary,
and America, and to the Governments of Australia and New
Zealand, for information supplied as to regulations respecting the

sale of rag-hock in force in foreign countries or in our colonies.

I desire also to thank all other persons not already specihed who
have supplied me with information for the purposes of this

inquiry.

Eag-hock, which is the material most commonly used for hlling

beds and for stuffing upholstery, consists of rags torn up in a

laniating machine,—more usually called a “ devil.”

Eags may be imported in bales from abroad or collected in this

country. In this country rags are bought by rag and bone men
from private houses. They may also be collected by rag-pickers

from the roads and streets, from city refuse heaps, or wherever they
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can be found. Generally, they are sold by the rag-pickei' or rag
and bone man to the small marine store dealer, and by him to ibe

wholesale rag merchant, by whom they are sorted into grades,

particular grades being sold to the Hock manufacturer.

Flock manufacturers whose business is moderately large buy,
as a rule, only sorted rags, but unsorted rags are used for making
dock by some of the smaller manufacturers. In a small London
factory, in which neither sorting nor washing was practised, I have
examined bales of rags awaiting direct conversion into flock, which,
from the heterogeneous nature of their contents, had obviously

undergone no sorting, these contents comprising not only mixed
textile fabrics, silks, cottons, woollens, &c., but large quantities of

paper and other refuse ;
the whole was thickly smeared with rain-

sodden ashes, and had apparently been taken directly from a city

refuse heap. Flock made from material of this class is sold for

bedding to the smaller bedding manufacturers.

By the rag merchant the rags are sorted into a great variety of

grades, according to texture, some rag merchants having scheduled
lists of more than 50 grades of rag. The sorting is done by girls,

who appear generally to enjoy ordinary good health, for though
many cases of certain infectious diseases have been traced to rags,

they are not so numerous as to affect the general health of the

workers to a marked degree. Fleas, which under some circum-

stances may act as carriers of infection, are found in rags in

immense numbers, and are usually disregarded by the sorters. Bed
bugs and lice also occur, but are relatively infrequent.

Disinfection of rags before sorting appears never to be done in

this country. It has been recommended {^cide Dr. Parsons’s Report
above mentioned) that rags should be disinfected in the bale by
superheated steam, but in the case of imported rags the measure
was thought, by the trade, to be impracticable. It has also been
found to be impracticable to enforce any such disinfection of rags

imported from abroad.

The heterogeneous nature of the rags as bought by the rag

merchant, and the amount of paper and rubbish mixed with them,
would render the washing of rags before they are sorted a matter
of great practical difficulty.

Measures which may be necessary for the protection of rag-

sorters in the course of their work are the province of the Home
Office, and do not come within the scope of this report. The
danger of infection that may reside in rags will be presently

discussed.

Linen and cotton rags are sold for the manufacture of paper ;

woollen and mixed rags for that of shoddy, and of Hock.

Generally, the lighter-coloured rags, linens and calicoes are pulped
by the paper manufacturer, and the woollen rags are pulped

after carbonizing by the shoddy manufacturer, the coarsest and
cheapest rags, the refuse of the rag trade, being utilized to make
rag-flock.

In Yorkshire, flock is a by-product in the manufacture of shoddy,
which is chiefly carried on in the neighbourhood of Dewsbury and
Batley. Only woollen materials are utilized in the manufacture of
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shoddy, and the linen or cotton elements of mixed or made-up
fabrics must be destroyed. W^hen convenient, the linings, &c. are

ripped from cloth garments, or are destroyed by “ carbonizing.”

This process is thus described by Dr. Parsons :

—

“ Rags of mixed wool and cotton, if containing sufficient

wool to make it worth while, are subjected to a process called
‘ carbonizing ’ for the purpose of extracting the wool. There
are two ways of doing this. In the wet way the rags are

steeped in sulphuric acid somewhat diluted, at a temperature

of 160-190° F., then rinsed in water and dried in a stove. In

the dry way the rags, spread out on racks, are heated for some
hours in a stove in an atmosphere of hydrochloric acid gas,

evolved by pouring sulphuric acid on common salt in an iron

retort, or by heating the crude hydrochloric acid obtained as a

by-product in alkali works. By one or other of these processes

the cotton fibre is destroyed, being converted into a powdery
matter, probably glucose, which flies off as dust when the rags

are beaten, but the wool, being unaffected by the acid, remains,

and undergoes further processes for conversion into shoddy.”

In dealing with whole cloth garments the shoddy-maker generally

finds it convenient to cut away the cloth in patches, leaving the

seams, linings, buttons, &c. to be torn up into flock. Thus the parts

of garments which are used for Hock by the shoddy-maker are just

those parts which are most liable to harbour excremental and other

filth, vermin, and parasites. The residuum of rags used for Hock is

only exceptionally washed or cleansed in the shoddy districts.

The rags used for flock in other districts consist mainly of

miscellaneous cast-off wearing apparel (trousers, coats, vests, skirts,

bodices, corsets, hats, caps, &c.), the loAvest and cheapest grade of

rags, sometimes known technically as “ lanns ” because it used to

be cast on the land as manure.
It would be difficult to exaggerate in describing the filthy nature

of the above material. It will readily be believed that second-hand

clothes are commonly not cast away or sold to the rag merchant
unless thoroughly Avorn out, and that garments at this stage must
contain a great amount of filth. Old trousers, often badly stained

with urine and faeces, are amono^ the commonest of the articles

which I have seen passed unwashed into the tearing-machine in

many Hock factories, and some of the other garments used are

almost equally filthy. Some manufacturers purchase old beds and

work up the contained Hock unwashed with freshly torn material.

Several foremen and ivorkpeople who have been many years in the

trade have assured me that they have not infrequently seen surgical

bandages and dressings and even sometimes stained ‘‘ towels ” torn

up iinAvashed for Hock.

Many of the garments used have been worn by verminous

persons, and lice are sometimes seen in rags passed into the tearing-

machine, and occasionally, though not commonly, in the torn flock.

This subject will be further considered in discussing the dangers to

health that may arise frorn the sale of unwashed flock.

A very dirty material used for flock consists of old carpets,

bedside carpet strips, &c., many of which are imported for this

purpose from the continent. Flock, known as “brown rugging,”
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made from this material is often sold unwashed, though the amount
of dirt in it is so great that in some instances as much as 50 per

cent, in weight is lost if the material is washed. Carpet remnants
collected in this country have probably been picked from refuse

heaps, as I am informed that this material is of too low a quality

to be worth purchase by the rag and bone man.

The greater part of the rags bought by the Hock manufacturer,
as above described, are torn up into Hock and sold to the bedding
manufacturer or upholsterer, without undergoing any process of

cleansing or sterilization whatever.

I have put questions h,s to this point to all the manufacturers of

hock, of bedding, and of furniture, whom I have visited, and find a

general consensus of opinion that the proportion of unwashed or

unsterilized flock used whether for bedding or for furniture is from
70 to 90 per cent, of the whole : it is also agreed that this

proportion is tending to increase. The proportion of unwashed
flock used for bedding alone may safely be estimated at not less

than 70 per cent. In an inquiry set on foot by Mr. Peter Fyfe in

Glasgow (vide his report above mentioned) 2,300 homes of the poor
were visited and the material of 3,163 beds ascertained : 2,471 or

78 per cent, of these were found to be filled with unwashed fiock.

Flock of this description is sometimes used for stuffing rag dolls,

housemaids’ cleaning pads, &c.

The tearing-machine used in the manufacture of flock is known
in the trade as a devil.” In this machine the rags are passed

on an endless band into the grip of fluted steel rollers which hold

them under the teeth of a rapidly revolving wooden cylinder

studded with steel nails. The torn flock falls out at the other end
of the machine, and the dust is sucked out by a fan. The number
of teeth on the cylinder varies in different specimens ; I have seen

from 9,000 to 16,000. The cylinder revolves at a rate of about
700 revolutions a minute.

In some instances the laniator (“ devil ”) is connected with a

Avillowing machine, into which the torn fiock is drawn by suction

and willowed to remove the dust before being delivered by the

machine.

The loss of weight, in the form of dust, encountered in tearing

unwashed rags is considerable, varying according to the quality of

the rags from 25 to 50 per cent.

To reduce the loss by dust, flock being sold by weight, some
manufacturers employ oil, which is allowed to trickle from a can
over the feed of the machine, while some even work up the rags

with the oily waste from tanyards for the same purpose. By some
the fibrous refuse and sweepings from flock and bedding factories,

together with the coarser dust extracted by the fan, the oily waste
from shoddy mills and flock from old bedding are worked up in a

widowing machine to make a short variety of flock known as
“ mill puff,” which is often used for pillows and bolsters.

The only limitation to the use of oil for retaining the dust is

imposed by the fact that if the flock is too oily there is danger of

the ticking being stained, as sometimes occurs. Those who defend
tho use of unwashed flock sometimes urge the plea that
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objectionable or potentially dangerous dirt is removed from it in

tlie form of dust by the fan. It is obvious that in so far as

measures are taken to conserve the dust or to work it up again this

plea falls to the ground.

The aesthetic objections to the use of unwashed flock are

obvious : the problem to be dealt with in this inquiry is whether
the potential or actual dangers to health involved in the sale of

this material are such as to justify the prohibition or restriction of

this sale by law, and further, whether such restriction can be
practically enforced.

This question may now be discussed.

(1) It is not possible to deny that some danger of infection by
specific infectious diseases may potentially attach to the use of un-

washed flock for bedding. It is well knoAvn that various infectious

may cling to rags, and therefore, it may be presumed, to rag-flock,

but it must be remembered that bedding flock is securely enclosed in

ticking which is seldom disturbed. Moreover, in vieAv of the hetero-

geneous nature of the rags as bought by the flock manufacturer, the

impossibility of tracing the provenance'^ of all the constituents of

any bale, the mixture of all these constituents in the bulk flock,

and the generally uncertain destination of the many beds

manufactured therefrom, the instances in which it would be
possible to connect with certainty the occurrence of any case of

infectious disease with the use of any bed not known to have
been occupied by an infected person could only exceptionally arise.

It is at least theoretically ])Ossible, though definite evidence may
not ]jc forthcoming to establish any particular instance, that

sporadic outbreaks, Avhich cannot be otherwise explained, of diseases

the infection of Avhich is known to cling to fomites, may in some
instances owe their origin to infected rag-flock. This will appear
the more probable when it is remembered that old beds, which may
have been many years in use, are often purchased by flock

manufacturers, and their contents mixed, without any washing or

disinfection, with freshly manufactured unwashed flock.

Although, for the reasons above stated, it is difficult to obtain

definite evidenee of cases of infection conveyed by manufactured
flock, many cases have been recorded of infective diseases contracted

by rag-AVorkers, presumably in the course of their employment.
This is particularly the case in respect of small-pox. A report

by the late Dr. Bristowe, on inquiries Avhether the rag trade is of

influence in spreading infections of disease, was published in the

Eighth Report of the Medical Officer of the Privy Council, 1865,

Appendix No. 3. Dr. BristoAve records authenticated instances,

from nine paper-mills in dififerent parts of the country, in which
cases of small-pox occurred among Avorkers in rags at times when
there was no small-pox in the neighbourhood. Of several of these

cases it is related that they occurred within about a fortnight after

handling particular samples of rags noticed to have a bad smell,

Avhich in a few of the instances was recognised as the characteristic

odour of small-pox. In most of the mills visited by Dr. Bristowe

cases of this kind Avere stated to have occurred on two or three

different occasions.

In 1881 Dr. Parsons reported to the Local Government Board
on an outbreak of small-pox among rag-sorters at the St. Mary
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Cray papei* In this outbreak, which involved 38 cases in all,

the first 25 cases appeared within a few days of one anothei’, and

12 of them on the same day. Dr. Parsons concluded that the first

batch of cases in all probability owed their origin to infected rags,

and the later cases to direct infection from previous cases.

In the same report Dr. Parsons cites instances of small-pox

occurring among rag-workers at thirteen other places in different parts

of England (distinct from those reported on by Dr. Bristowe), and

refers to reports of similar occurrences in several continental towns,

and in America.
In 1886 Dr. Parsons reported to the Board on certain outbreaks!

of small-pox in the neighbourhood of Ivybridge, South Devon.
In this report Dr. Parsons deals with three separate outbreaks of

small-pox occurring in 1883, 1884 and 1886 respectively, and

originating, apparently as the result of direct infection from rags,

among rag-workers in a particular paper-mill.

In the same report Dr. Parsons records or gives i-eferences to

outbreaks of small-pox occurring since 1881, among rag-workers at

paper-mills in nine different districts in England, and five such

outbreaks in Scotland.

Dr. Parsons has also recorded occurrences of septic poisoning

and one case of typhus fever among rag-workers who were believed

with good reason to have contracted these infections from handling

rags.

There are grounds for believing that the infection of plague may
cling to rags and therefore to rag-flock for a considerable period.

Several instances were cited to the Indian Plague Commission of

1898-99, in which outbreaks of plague were attributed with a high
degree of probability to the agency of infected clothing. Cases of

plague have occurred among rag-workers both in this country and
abroad. In 1907, two cases of plague occurred in Grlasgow, one of

the patients being a rag-sorter, the other the brother of a girl

employed in the same rag-works.!

The following reference to anthrax as occurring among rag-

sorters is taken from the Report of the Departmental Committee
appointed to inquire into the conditions of work in Wool Sorting

and other Kindred Trades, 1897.
“ ... in Austria and elsewhere, anthrax has been met

with so often in sorters of rags that the disease has become
known as “ Hadernkrankheit ” or rag disease, and the rags from
certain parts of Hungary, in which anthrax is more or less

Report by Dr. Parsons on an outbreak of small-pox among rag-sorters at

the St. Mary Cray paper mills, and on the precautions which can be taken for
preventing the spread of infection from rags. (Eleventh Report of the Medical
Officer to th« Local Government Board, 1881. Appendix A, No. 15.)

t Report by Dr. Parsons on certain outbreaks of small-pox in the neighbour-
hood of Ivybridge, South Devon, and generally on the precautions which can be
taken to prevent the spread of infection from rags at paper mills. (Sixteenth
Report of the Medical Officer to the Local Government Board, 1886.
Appendix A, No. 17.

>

! In 1666 a very severe epidemic of plague which destroyed nearly the whole
population of the village of Eyam, in Derbyshire, followed the receipt by a
tailor of a parcel of old clothes from London where the plague was then raging.
The tailor and his family were first attacked, and from their house the plague
spread through the whole village.
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endemic among animals, are said to be especially dangerous.

We have found no incidence of like kind among the thousands
of rag-sorters in this country, although foreign rags form a

very large part of the material upon which they are employed.
Much of it is incredibly filthy, and it does not seem that there

is any attempt at selection, according to origin or quality, which
could serve to account for the fortunate immunity of our fellow

countrymen in this respect.”

Workers in flock factories are liable to an acute form of

bronchial catarrh known as “ flock-fever.” This complaint is

fully dealt with by Dr. Parsons in his report. Beginners in the

trade, persons re-commencing work, and heavy drinkers are specially

liable to this complaint, which may be due rather to mechanical
irritation of the mucous membrane than to any specific infection.

Tearing-machines are now more commonly fitted with dust-extracting

fans than was formerly the case, and “ flock-fever ” appears to be

less common than it was at the date of Dr. Parsons’s report.

When, however, all known cases of infection occurring among
rag-workers are enumerated, it remains a remarkable fact that,

a[)art from several outbreaks of small-pox in this and other countries,

occurrences of anthrax on the Continent, and a few cases of plague,

no definite evidence has emerged that other infectious diseases such

as scarlatina, diphtheria or enteric fever have occurred to any
marked extent among rag-workers ; nor are there any valid

grounds for believing that the rag-trade in any of its branches,

including that of the manufacture of flock, is specially unhealthy.

Moreover, though unwashed rag-flock indisputably harbours

numerous micro-organisms, and probably many that are potentially

infective, the chances of infection from this material are, as regards

the general public, minimized by the fact that flock as used for

bedding is enclosed in stout ticking, closely woven and tightly sewn,

and, in this country,'*^' generally remains so enclosed for many years

together.

(2.) There is a danger that unwashed flock may when sold harbour

vermin or parasites.

Pleas, as already mentioned, occur very commonly in flock, so

commonly that no particular notice is taken of their occurrence by
those who handle this material. The distribution of fleas is so

general that their occurrence might perhaps be thought to be a

matter of relatively small importance, but recent researches have
shown that the flea is a factor in the distribution of certain diseases,

and it cannot be regarded as a matter of indifference that the dis-

semination of these parasites should be furthered by the unrestricted

sale of unwashed flock.

The risks to users of mattresses filled with unwashed flock cannot

be determined with certainty until we know more of the possibilities

of subsequent hatching of the flea’s ova. Dr. P. M. Buchanan,

Bacteriologist for the City of Glasgow, has endeavoured to ascer-

tain what length of time fleas might survive in rags apart from the

opportunity of feeding on some warm-blooded animal. He foimd

In Spain and, I believe, in other parts of Southern Europe, it is customary

for beds to be periodically unripped, the hock being then carded between two

sticks and exposed to sunlight in the open air for some hours.
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that Heas kept in test-tubes remained vigorous up till at least eight

days after they had been caught, and presumably been last fed.

(Vide Annual Report of Medical Officer of Health for Glasgow for

1907.) On the other hand, in the course of investigations made in

India, it was found that, whereas fleas placed in sand with moist cow-
dung in one portion of the box might survive for as long as 13 days,

other fleas placed in gunny-bags, sacking or cotton-rags were all

dead in six days. (Vide Journal of Hygiene^ 4th extra number
containing Reports on Plague Investigations in India, vol. 8, No. 2.)

As compared with fleas, bed bugs are of relatively infrequent

occurrence in unwashed flock. I have no precise information as to

their chance of breeding in this material, but workers in the trade

have assured me that they are occasionally met with in Hock.

In connection with this inquiry Mr. Cecil Warburton has made a

preliminary investigation on flock as a possible distributor of

vermin, and on the life-history of the body-louse {Fediculus

vestimenti). Mr. Warburton’s report which, as already mentioned,
was separately issued on March 9th, 1909, is now incorporated with
this report.

It is well known that caps and garments which have been worn
by verminous persons are often torn up into flock, but, though
workers in trade have assured me that they have from time to time
seen live lice in garments passed into the tearing-machine, and
occasionally, though less often in the flock itself, the occurrence of

adult lice in flock as issued from the factory is certainly rarer than
the origin of the raw material would have led one to suppose.

With a view to ascertaining whether body-lice could be passed

alive and uninjured through the tearing-machine I procured from
one of the London workhouses a coat taken from a tramp which
was swarming with body-lice. The coat was carefully packed and
sent without delay by post to a flock factory near Bath : it was
torn up on the following morning, the lice being still alive and very
abundant when the garment was passed into the machine. The
resulting flock was sent the same day to the Quick Laboratory at

Cambridge, and examined on the following morning by Mr. War-
burton. Mr. Warburton’s investigations {vide his report, p. 23) show
that though lice and {a fortiori) their eggs may pass through the

tearing-machine alive and uncrushed, the lice themselves are

incapable of surviving more than three or four days without food :

it is extremely unlikely, therefore, that any adult lice would be
alive in any given sample of flock when converted into bedding.
On the other hand, Mr. Warburton found that the eggs (nits) of

lice may hatch out, under the conditions discussed in his report,

after an incubation period of upwards of a month.

Although, therefore, the chances of vermin being transmitted by
unwashed rag-flock bedding may be regarded as comparatively
remote, the possibility that living eggs might be present in such
bedding and be capable of hatching out when the bed came into

use cannot be wholly ignored.

Scabies (itch) is stated by Tardieu to occur commonly among
rag-workers, and this infection might possibly cling to rag-flock

for a prolonged period.
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The infectioii of the skin disease known as ‘‘ Tinea versicolor

has been shown to be capable of clinging to garments for a period
of several weeks, and the same is probably true of other skin

diseases.

(o.) Unwashed Hock has a characteristic “ fusty ” smell, by means
of which, indeed, unwashed can readily be differentiated from
washed grades. It is not unlikely that the smell attaching to rooms
which are habitually kept closed and unventilated may be due, in

part at least, to the unwashed Hock with which the furniture in

these rooms is stuffed.

The aesthetic objections and the potential danger to public health

involved in the general use of unwashed flock for stuffing furniture

and filling beds (and these dangers, whether they be thought to

be more or less grave, cannot, as I have shown, be wholly dis-

regarded) have given rise to a demand, which is strongly urged by
many manufacturers and dealers in bedding, as well as by many
of the public, that the sale of unwashed flock shall be prohibited.

If the sale of unwashed or unpurified Hock is to be forbidden

by law it is obvious that a definite standard of purity must be
]>rescribed, and one that can be enforced in practice. It would be
futile to ordain merely that flock must be washed or purified with-

out at the same time defining the standard of cleanliness or purity

that is to be attained.

In this res])ect experience of the trade shows that trade descrip-

tions or even guarantees are merely illusory.

There are a few manufacturers vvdio manufacture exclusively, oi-

almost exclusively, flocks that have l>een properly washed, and
certain firms of furnishers who sell only guaranteed washed
bedding, but much of the filthiest rag flock which has undergone no

sort of washing or purification is sold to the jmblic under misleading

titles which imply that it has been so treated. More than one manu-
facturer of repute has acknowledged to me that under the stress of

competition he has been obliged to sell as “ washed flock ” unwashed
material mixed with a certain proportion of washed to give colour to

the description. Some manufacturers sell under the description
‘‘ washed flock ” light-coloured flock made from rags of washable
material, linen or cotton, although such rags have never been washed
since they entered their factory, and merely on the pretext that such

rags were or may have been washed when they were in use as garments.

One manufacturer sprinkles his rags with a solution of chinosol from
an ordinary watering-can, and advertises his flock as “ absolutely pure”

and “ purified.” Many manufacturers wffio advertise their goods under

various descriptions, as “washed,” “purified,” “sterilized,” or “sani-

tary,” and who have plants for efficiently washing or sterilizing flock,

readily acknowledge that, though they prefer to sell only clean

material, the “cutting” of prices is such that the major propor-

tion of the flock sold by them has undergone no cleansing process

whatever.

It remains therefore to discuss :

—

1. Whether a standard of purity can be prescribed, and if so

what standard should be selected.
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2. Whether the attainment of sueh standard can ])e practieally

enforced by legislative measures.

3. Whether it would be reasonable to require manufacturers to

attain to such standard.

4. What effect legislation in this sense would have upon the

price of bedding flock.

1. Two methods of purifying rag-liock are at present in use

by different manufacturers—sterilization and washing—and the

respective merits of these methods are hotly discussed by the rival

advocates of each.

Sterilization .—Certain firms (1 am acquainted with four sueh)

have installed machinery, on the lines of ordinary steam disinfectors,

for sterilizing rags by steam pressure. It is theoretically possible

that rags can be efficiently sterilized in a bacteriological sense by
this method, and bacteriological analyses quoted by one of tlies(‘

firms seem to show that the machinery in use by them is capable f)f

attaining this result. On the other hand, steam sterilization as

ordinarily understood, though it may kill most of the mici-o-

organisms present in rags, does not remove dii-t, or does so only to

a very limited extent, and, having regard to the origin and tf.e

filthy nature of the material in use for the manufacture of rag-

flock, it will be obvious that unless sterilization be supplemented
by washing, a large amount of dirt of organic or even excremental
origin will be left in the flock even after it has been sterilized.

Dr. Garrett, to whose work for the Board I shall presently refer,

has submitted to analysis samples of sterilized flock from three of

the four firms above mentioned, and his results clearly show that,

as estimated in terms of solid, ash, chlorine and ammonia, the

sterilized samples contained approximately as much dirt as un-

sterilized and unwashed samples from the same or from other firms.

If legislation prescribing the cleansing of rag-flock is to be

enforced, it does not appear to be desirable that flock should be
allowed to be sold in which, though the material may have been
partially sterilized, organic dirt is retained to an amount which is

little less than that contained in unwashed and unsterifized flock.

It appears to me desirable that if a bacteriological standard of

sterilization be required it should be supplemented by a'chemical

standard involving washing of the material. Professor Nuttall, who
has superintended the scientific part of this inquiry, fully concurs in

this opinion.

Moreover, it would be a matter of great practical difficulty to

establish and to enforce an uniform bacteriological standard by
which the fact of sterilization could be tested.

Professor Nuttall has, in collaboration with Dr. Graham-Smith,
submitted 26 samples of flock, both sterilized and unsterilized, to

bacteriologieal analysis on behalf of the Board. Their report is

given on page 27. They find that, mainly owing to the difference

in consistency of the various samples, and possibly in some cases

to the addition of oil, the results of bacteriological analysis were
very unsatisfaetory, some of the treated samples even showing
more organisms than the untreated.

In no instance did they find any sample of “sterilized” dock to

1)6 free from organisms. Their results appeal* to show that on the
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whole the number of organisms present in flock is reduced by the

methods of sterilization commercially employed, but in some
“ sterilized ” samples the colonies grown on agar were very
numerous, and no trustworthy conclusions could be formed from
a mere estimation of the number of organisms found.

It is fair to the firms which sterilize flock to state that lactose-

fermenting organisms of the colon group were not found in any of

the five “ sterilized ” samples examined, though they were found in

15 out of 21 samples which had not been sterilized, and in seven

out of seven samples stated to have been washed but not steri-

lized.

Notwithstanding the results above quoted as to colon bacilli, the

enquirei'S conclude that it would be impracticable to set up a

bacteriological standard of the purity of flock.

If, however, it were thought to be practicable to insist on the

disinfection or sterilization of all flock at the factory, legislation

might proceed on the lines of the i-egulation recently issued by the

Home Office (Statutory Rules and Orders, 1907, No. 984) requiring

the disinfection of horsehair imported from China, Siberia, or

Russia. These regulations have reference to a trade of very
limited extent, which can be effectively controlled by the Home
Office Inspectors. It is doubtful, in vicAv of the number of flock

factories in the country, Avhether it Avould be possible to secure that

all flock dealt with in factories should be sterilized or disinfected.

At present, even those firms Avhich possess sterilizing plants only

treat a small proportion of the flock actually sold by them.

Washing .—A considerable number of flock manufacturers have
installed plants by means of Avhich rags Avhich are to be torn into

flock can be efficiently Avashed, and a fairly high standard of clean-

liness attained. The methods of Avashing ordinarily employed I

shall presently describe. Dr. Garrett, of Armstrong College,

NeAAxastle-on-Tyne, has analysed for the Local Government Board
26 samples of AA^ashed flock submitted by three v^ell-known firms

of flock manufacturers, and compared them A\ith unAvashed samples
submitted by the same or other firms. I carefully warned
the manufacturers, who were good enough to submit samples at my
request, that standards might possibly be founded on the results of

these analyses, and advised them, in their OAvn interests, to submit
not specially-prepared samples, but such as they Avould be in a

position to turn out on a commercial scale if subject to the operation

of a legal standard. I think it Avould, therefore, be safe to regard

the samples analysed as fair commercial samples. Dr. Garrett^s

report and the results of his analyses are given on page 29.

Dr. Garrett found that results clearly differentiating between
Avashed and unAvashed flock could be obtained by determining the

chlorine and ammonia present in one litre of Avash taken from each

sample according to the method described in his report.

The average amount of chlorine (expressed as milligrams in one
litre of wash) in seven washed samples was 6*5, and of ammonia 1*6,

while the highest figures were chlorine 12*4 (in the doubtful

Sample XXIII.) and ammonia 2’9. In the 16 unwashed samples the

aA^erage amount of chlorine was 113’04, and of ammonia 25*5, while

the loAvest figures Avere chlorine 63*6 (in a sterilized sample), and
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ammonia 14*1. Dr. Garrett says, “ The differences between these

two sets of figures are, for an analyst, enormous, and there is no
difficulty in discriminating between clean and dirty flocks ; the

only question is what degree of purity is to be insisted on.”

The unwashed flocks dealt with included two samples of
“ sterilized ” and two of “ disinfected ” flocks. The chlorine

present in these samples was, on the whole, somewhat lower than in

the unwashed and untreated flocks, but enormously higher than
in any of the washed samples, and the analyses suggest that after

mere sterilization, not supplemented by washing, a large amount
of organic impurity is retained in the flock.

Four of the unwashed samples dealt with “gave off ammonia for

so long that it is probable that urea was present.” This is not

surprising when it is remembered that old trousers stained witli

urinous excrement, and strips of old bedside carpet, contribute very
largely to the material of which flock is composed.

It will be seen that in the case of unwashed samples the mineral

matter or ash is very much greater than in the case of the washed
samples. In fact, so great is the difference that a mere estimation

of mineral matter would appear to be sufficient to distinguisli

washed from unwashed, though this mineral matter represents chiefly

inorganic dirt, principally road dirt, cinders, &c., and is not so

important for the purposes of this inquiry as organic filth. More-
over, the difficulty of “sampling” is so great that a standard founded
on the estimation of ash would not be satisfactory from a legal

standpoint. The amount of ash obtained from different unwashed
samples varies greatly, being generally greater in flock made from
old carpets than in linsey rags made principally from cast

garments.
The majority of the Arms that wash their flock use plain cold

water only for this purpose, without soap or other detergent. If

efficient machinery be used in conjunction with a sufficiency of

water, cold water alone appears to yield fairly satisfactory results.

Washed flock has none of the “ fusty ” smell which attaches to un-
washed flock, and is, indeed, practically odourless

; it is soft to the
touch and free from the gritty feel which characterizes the un-
washed material ; its resiliency is improved by washing, and weight
for weight it “fills ” better than the unwashed. I am informed by
manufacturers that it takes from 7 lbs. to 10 lbs. more of unwashed
flock than of washed to fill an ordinary mattress.

Practically all manufacturers who wash rags on a considerable
scale find it necessary to employ furnace or steam heat for drying
them, ordinary methods of air-drying being inadequate to dry large
quantities of material with convenient rapidity. Washed rags
are thus exposed, as a rule, to a temperature of from 180° to
230° F. in the process of drying, and are, therefore, to a large
extent sterilized. The degree of sterilization is less complete than
that effected by steam under high pressure, but the methods of
drying usually employed would probably suffice in practice to
destroy most pathogenic organisms. Washed flock, therefore, of
the standard attained by Samples IV. to VII. of Dr. Garrett’s
report may be regarded, not as sterile in the sense in which a
surgical dressing should be sterile, but as clean in the sense in

which a sheet returned from the laundry should be clean. On the
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otlier liaiid, flock corresponding to Samples VITI., XIII., XV.,
and XVI. may or may not be sterile when it leaves the factory,

hilt certainly cannot he regarded as clean.

It is matter for consideration whether, if legal standards of

cleanliness in respect of flock are to he enforced, an even higher
standard of cleanliness could not he enforced than that attained by
Samples IV. to VII. These samples may he regarded as exempli-
fying practicallv results that can he obtained by the use of a large

hut unmeasured quantity of water in conjunction with an efficient

washing plant, hut without the use of soap or other detergent.

There is no doubt that still better results can he obtained by the

use of soap. The manufacturer who submitted Samples IV.
to VII. as samples of flock turned out by him on a commercial
scale, was good enough to have washed for me, with the aid of a

detergent powder, some rags (fragments of several Brussels carpets)

as ordinarily used by him, and the resulting flock was submitted to

Dr. Garrett for analysis. Dr. Garrett reports this as the cleanest

sample submitted to him. Two examinations were made (A) after

24 hours’ and (B) after 30 minutes’ extraction by water
;

in (A) the

ammonia found was 0T4 mgms. and in (B) 0*21 mgms. per litre of

wash ;
in each case the amount of chlorine was too low to be worth

estimating, being about 1 mgm. per litre.

These results are so strikingly superior to those obtained by the

use of water alone without a detergent that it may be thought that

a legal standard should be ])reseribed involving the use of soa]) or

a similar cleansing agent.

On the other liand, if this subject is to be dealt wdth by
legislation, it may be considered desirable to have regard to existing

commercial conditions. Several of the firms that now sell washed
flock, and in jiarticular certain firms of repute in the west of

England, have their mills on the banks of rivers from which they

have been able for many years to take a practically unlimited

quantity of water w ithout charge, returning the effluent untreated

into the river. A standard which involved the use by such firms

of a large amount of soap would not only entail upon them a heavy
additional outlay in the proeess of manufacture, but would so

materially alter the character of the effluents discharged by them
into the rivers on which their factories are situated that, in view of

the Rivers Pollution Pi'evention Acts, special disposal plants might

be required to deal with these effluents.

A very large ])roportion, probably more than half, of the washed

flock now' placed u])on the market is turned out by firms of the

class just described. In view of the fact shown by Dr. Garrett’s

analyses that the greater portion, certainly more than 90 per cent.,

of the organic impurities present in the rags used for the manu-
facture of flock can be by methods now in use and in practice are

removed by firms now turning out washed flock on a considerable

scale, it may be thought expedient to prescribe a standard of

reasonable cleanliness such as can be attained without serious

interference with existing commercial conditions, rather than run

the risk of causing a serious disturbance of trade by insisting on

ideal conditions of cleanliness.

Those firms whose factories are situate in large towns where, as

a rule, w^ater for trade purposes has to be taken by meter, are,
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obviously, at a disadvantage in this respect as compared with

manufacturers of the foregoing type wlio have a ])ractically un-

limited amount of water at command Avithout charge. For such

firms as have to take Avater by meter, it is clear tliatthe use of soap
to wash their rags Avould effect a considerable economy of water
and enable them to compete with their rivals in rural districts,

while they would in most cases have a compensating advantage in the

fact that their effluent could be readily turned into public sewers.

On the whole, therefore, it seems best, that if in the public

interest a standard of cleanliness for rag-flock is prescribed, such a

standard should be selected as can be, and is by several manu-
facturers, attained by the employment of methods now in use and
the application of which Avill not cause undue disturbance of trade.

Dr. Garrett’s analyses indicate that the estimation of chlorine

Avould afford a satisfactory standard for this purpose, the estimation

of chlorine affording a fair measure of the amount of organic

impurity present in any given sample of flock. The convenient
volumetric method of estimating chlorine, unfortunately, is un-
available, for the reason given by Dr. Garrett on p. .30. The
gravimetric method must therefore be employed.

If regulations are to be made the legal standard in respect of

chlorine should neither be so high as to be unduly difficult

of attainment by the use of existing methods, nor so low as to

encourage manufacturers to mix unwashed with washed flock,

while keeping within permissible limits.

As already stated the average amount of chlorine found by
Dr. Garrett in seven samples of washed flock (which included one
rather unsatisfactory sample) was 6*5 milligrams in the litre of

wash while the average of 16 unwashed samples was 113*04. The
average of Samples IV., V., VI. and VII. which were well washed
in an efficient plant with the use of cold river water only was 4*2.

It would in my view be reasonable to fix 10 milligrams of

chlorine in one litre of wash prepared by Dr. Garrett’s method, or

30 parts per 100,000 of flock, as the permissible limit of impurity.
Estimation of the amount of ammonia or of mineral matter present
in any given sample would also enable distinction to be made
between washed and unwashed flocks, but would not afford so

convenient a standard as the estimation of chlorine.

A bacteriological standard cannot be recommended for adoption,
not only because, as is shown by Professor Nuttall and Dr. Graham-
Smith, it would be difficult to prescribe and would in practice be
difficult to apply, but also because, as explained above, any method
of treating flock Avhich merely sterilizes the material, without
removing the organic dirt contained in it, cannot be regarded as

satisfactory, Avhile if the dirt is adequately removed by washing, a
standard of sterility hardly seems to be needed.

2. If it were thought desirable to demand a legal standard of

purity for rag-flock, the administrative problem of enforcing such
a standard would probably present no special difficulty, if similar

lines were follow^ed to those now applied to milk and other foods.
The presence of chlorine above a certain limit might then be
regarded as evidence that the rags from which the flock was
manufactured had not been properly Avashed.

U756 B
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.3. The question may now be discussed whether it would be
reasonable to require all manufacturers to attain to such a standard
of cleanliness as is recommended above ? It will hardly be
disputed that if the reform indicated can be shown to be desirable

in the interests of the public health, this consideration must be held

as paramount in comparison with any private interests that may be
vested in the sale of unwashed flock. Moreover, this reform is not

only one that would be welcomed, but is eagerly demanded by a

large number, probably the majority of flock manufacturers, even
of those who sell at present mainly or exclusively the unwashed
material. Those who possess the requisite plant for washing
would, in nearly every instance, prefer to sell nothing but the

washed flock, though they are obliged at present to sell dirty flock

by the stress of competition, which keeps prices down to a flgure at

which the clean article cannot be sold
;
while several even of those

who have no washing plant at present have assured me that they

would be quite ready to instal one if the washing of flock were
made obligatory on all manufacturers.

Process of Washing Flock,

A brief description may noAv be given of a process of washing
flock which is, as regards essential features, employed in several

factories both in the west of England and elsewhere. Samples IV.
to VII. of Dr. Garrett’s report were washed by this process, which
appears to yield fairly satisfactory results.

The rags are ‘first sorted into grades, and in the case of carpets

chopped by hand into convenient lengths. They are then washed
in a rotary washer by a continuous stream of running water, being

made to pass, as they revolve, under the iron blades of a tumbler,

by which they are thoroughly beaten. This process is continued

till the effluent water runs clear : it may occupy from 30 minutes

to an hour and a half (dirty Brussels carpets taking the longest

time to wash) : no measure is taken of the amount of water used.

The rags as they emerge from the washer are free from odour and

apparently clean. They are then partially dried in a centrifugal

hydro-extractor and afterwards “ stoved ” by being spread out for

24 hours in a furnace-house fitted with perforated iron floors. The
maximum degree of heat reached in the process of stoving is

generally from 200° to 220° F., when the furnace is in full blast.

As regards one factory it is stated that the goods are put into the

furnace chambers at the temperature of 90° F., the temperature is

raised to 230° F., maintained at this point for two or three hours,

and then allowed gradually to fall. When dry the rags are ready

for conversion into flock.

Details of the process may differ in different factories, but the

method above described is, in essentials, one in common use. The
plant required is not costly, and though legislation in this sense

might inflict hardship on some of the smaller manufacturers, the

disturbance of the trade would not be in gross amount excessive,

and would be of slight moment in comparison with the benefit

thereby conferred on the public.

4. It remains to be considered, as regards the public, what effect

prohibition of the sale of unwashed flock would have on the price

of the manufactured article, and so on the price of bedding.
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The price of rags, and consequently tire price of flock, varies

within fairly wide limits. Recently the price of rags has fallen

from £4 10.9. to £l IO5 .
per ton, and the price of common

unwashed rag-flock from £9 to £5J^ During 1907 the price of

rags was increased owing to the export of a large quantity to

Canada for the manufacture of roofing felt. Recently the dearness

of wool increased the price of linsey rags owing to large quantities of

this material being sent to Dewsbury for manufacture into shoddy.

At the time of writing flock manufacturers are giving from
£2 to £2 IO5 . per ton for rags, and selling unwashed rag-flock at

from 5s. Qd. to 7s. 6d. per cwt.

Washing necessarily increases the cost of flock, not only by the loss

of weight involved in washing, which varies from 25 per cent, in linsey

rags to 50 per cent, in rugging, but by the cost of the process itself.

Two manufacturers, one in the West of England (A) another in

Dewsbury (B), have been kind enough to give me estimates of the

difference of cost between washed flock and unwashed. These
estimates are given below :

—

(A) “ In washing thoroughly the ordinary linsey rags, out

of every ton the average weight would be 13 cwt., hence
20 cwt. of rags at £2 IO5

. per ton delivered would mean after

washing £4 2s. M.
£4 25. U.

+ £1 O5 . Od. cost of washing.

+ £1 O5. Od. cost of drying.

+ £1 O5 . Od. cost of tearing.

£7 2s. 6c?. per ton of washed rags.
“ This allows for no dead charges, viz., travelling, rent,

rates, taxes, insurance and power.
“ Our contention, therefore, is that it is impossible to offer a

guaranteed thoroughly washed linsey wool at less that £9 per
ton on rail nett, and from the figures I haA^e given the margin
of profit would be very small, but firms are supplying what
they state as guaranteed washed at £7 IO5

.
per ton delivered.”

(B) “ Unleashed—
20 cwt. of material at 2s. per cwt. ... = £2 O5 . Oc?.

Power and wages on 20 cwt. ... = £2 O5 . Oc?.

£4 0.9. Qd.

produces 15 cwt. 0 qrs. 15 lbs. flocks at 5s. Qd. per
cwt. = £4 35. 2^c?.

“ Loss in weight about 25 per cent., consisting of sand and
heavy matter, and dust absorbed by fan.

“ Washed—
20 cwt. of material at 25. per cwt.... = £2 O5 . Od,

Washing and sterilizing at 2s. Qd. per cwt. = £2 IO5 . Od.

Power and wages on 20 cwt. ... = £2 O5 . Oc?.

£6 IO5 . Od.

produces 14 cwt. flocks at 95. 6c?. per cwt. =• £6 135. Oc?.

* The price of rags is usually quoted as per ton, and of flock as per cwt. The
latter is sometimes quoted as per lb. A shilling per cwt. = £1 per ton.

14756 B 2
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“ Loss in weight about 30 per cent., consisting of heavy
matter, sand, dust, and soluble dirt lost in washing. There is

an additional 5 per cent, loss in the washing process over the

unwashed.*
“ You will observe that 20 cwt. of material is calculated to

produce after washing 14 cwt. of flocks. In our estimation

this will make about 38 beds, and the difference in price

between washed and unwashed would be about Is. 6d. per

each bed.”

These two estimates are in substantial agreement as to the

difference in price between washed and unwashed linsey flocks.

The difference in price between washed and unwashed ruggings and
other grades of flocks is on a similar scale.

Several grades of rag-flock are manufactured. AYithout going
into further details as to prices it may suffice to state that the

difference in price between unwashed and thoroughly washed flock

is about 45. or 5s. per cwt.

An ordinary mattress 4 by 6 feet requires about 40 lbs. of flock

(more or less according to the quality of the flock) to fill it, and the

difference in cost price between beds made from the same ticking

&c. filled with washed or unwashed flock respectively would be
from about I 5 . Sd. to 25. 6d. per bed.

Beds are not bought so often by the individual householder that

an enhancement to this amount in their price would be felt as a

liardship even by the poorest class, if the use of a clean material for

bedding were thereby secured.

I am not able to give figures showing how the compulsory
washing of flock would affect the price of furniture other than

bedding : the question is economically less important than in the

case of bedding, as the cheaper flock substitutes, cotton-waste, coir-

fibre, shavings, &c., can be profitably used for stuffing upholstery.

Large quantities of the filthiest grades of flock are however used

by upholsterers for furniture, and I know of an instance in which
an old stocking untorn was found in the stuffing of an arm-chair

bought from a London upholsterer of the highest repute.

The trade in rag-flock is one of considerable importance, owing to

the almost universal use of the material as a filling for cheap
mattresses. The advantages that may be claimed for it in this

respect are as follows :

—

1. It is admirably adapted (if properly cleansed) for bedding.

No other material, except natural wool, unites the same qualities of

warmth and softness combined with firmness and resiliency.

2. It is cheap, being less than a fourth of the price of natural

wools. No other material possessing the same qualities could be

supplied in adequate quantities at the same price. None of the

cheaper substitutes possess the same qualities.

3. It affords a valuable economic use for a large amount of waste

material that would otherwise have to be destroyed.

Some of the cheap substitutes for flock that are in use as bedding

may be briefly noticed.

^ I think this firm “ willow ” the unwashed flock more thoroughly than most
firms do. With many firms the difference in weight between the amounts of

washed and unwashed flocks respectively produced by equal weights of rags is

far higher than is here stated.
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Cotton-flock^ the waste product of cotton manufacture, can bo

bought for £2 10^. a ton. It is used for stuffing upholstery and

occasionally for filling beds, but has not sufficient resiliency to be

well adapted for the latter purpose.

Coir Jibre^ from cocoa-nut husks, is now being used on a large scale

for bedding. I am informed by Major A. Slade Baker, of the Quarter-

master-General’s Department of the War Office, that this material is

now exclusively employed for filling army beds. Down to a recent

period rag-flock was so used, and in War Office Specification

No.
GS.
3732,

approved 31st October, 1904, it is stipulated that “only

flock prepared from materials which have been sterilized by steam
will be accepted.” It was found however to be impossible to ensure

that all flock supplied under these conditions should have been, in

fact, sterilized, and the use of flock was wholly abandoned in

favour of coir fibre. A special process for curling coir fibre has

recently been introduced. This material is clean and as regards

resiliency is fairly well adapted for bedding, but it lacks the

warmth aud softness of rag-flock.

fVood-ioool, which can be sold at 3s. 9d. a bale, is sometimes used

for stuffing upholstery, but not, at any rate on any considerable

scale, for bedding. Shavings varnished on one side are sometimes
known as wood-wool in the trade.

Alva^ dried seaweed, which can be sold at 45. a bale. This
material is often used for filling steerage passengers’ beds on

emigrant ships, being so cheap that it can be destroyed or thrown
away after each voyage.

Ramie^ a vegetable wool made from the stalks of a plant which
have been macerated by prolonged burial under ground, is some-
times used for mixing with flock. It has not by itself sufficient

resiliency to make it suitable for bedding.

Kapok^ a down made from the Java thistle, is sometimes used for

bedding.

Straw or chaff may be used as temporary fillings for ])alliasses,

but are not usually employed for this purpose by bedding manu-
facturers.

Horse-hair is very largely used for filling mattresses and palliasses.

As already mentioned, processes involving the use of horse-hair

from China, Siberia, or Kussia, have been made the subject of

special regulations by the Home Office, in view of the danger from
anthrax which attaches to this material. Old horse-hair beds are

often “ willowed ” and re-made by bedding or flock manufacturers.
Beyond extraction of the dust, these are not generally subjected to

any cleansing or disinfecting process. I have particulars of a case

in which a newly-purchased horse-hair mattress was noticed to be
stinking. When opened the contained horse-hair was found to be
much matted, and bacteriological examination showed that it was
infected with an organism resembling that of anthrax, probably the

Bacillus anthracoides.

REGINALD FARRAR.
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APPENDIX.

Regulations as to the Importation of, ok Trade in,

Rags, in force in the Colonies of Australia and
New Zealand, and in America, France, Gtermany,
Austria, and Italy.

Commonwealth of Australia ,—By proclamation of otli July, 1909,

issued under the Quarantine Act of 1908, the importation into

Australia of the following articles, being likely to introduce

infectious or contagious diseases, is prohibited :

—

(1.) Rags, other than new tailor’s cuttings which have been
disinfected under official supervision, and which are

accompanied by a certificate signed by a public health

official certifying that the cuttings have been so dis-

infected, and specifying the method of disinfection

adopted.

(2.) Second-hand bedding.

(3.) Second-hand clothing from any proclaimed place.

(4.) Flock, and bedding or other articles packed or stuffed

with flock.

(5.) Human bones, other than specimens for scientific purposes.

(6.) Human hair, unless it has been submitted to disinfection

as prescribed to the satisfaction of a (piarantine officer.

(7.) Jute bags, second-hand carpets, and similar articles from
any proclaimed place, unless they have on arrival been
submitted to disinfection as prescribed to the satisfaction

of a quarantine officer.

New Zealand,—The imj)ortation into New Zealand of the

material known as flock was prohibited by Order in Council of

the 28th October, 1903.

America ,—Rags exported from Great Britain to the United
States require to be disinfected in accordance with the Quarantine

Regulations of the Treasury Department of the United States,

dated April 26th, 1894, under the personal superintendence of an

officer appointed by the Consul or Consul-General. This dis-

infection consists of 24 hours’ fumigation with sulphur in a closed

chamber.

Germany ,—No imperial regulations exist as to the treatment or

sale of rag-hock, but there are strict regulations in force for the

protection of rag sorters, and in the larger and more productive

workshops which employ or can procure motor power, the unsorted

rags before they are treated must be mechanically cleaned by
“ willowing ” (with Klopfwolfe or Haderndrescher), and the

extracted dust is required to be burnt.

France ,—The industry of “chifFonage” is subjected to certain

police regulations, and itinerant rag collectors require to be

registered by the police, but there are apparently no regulations

requiring the cleansing or disinfection of rags.

Austria ,—In Austria there exists no legal prohibition as to the

sale of and trading in unwashed or undisinfected rag-hock or rags.
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Only on the outbreak of cholera the collection and transportation

of rags from old clothes &c. can be prohibited in affected districts

for the duration of the epidemic, in accordance with paragraph 40 of

the Cholera Instructions (Decree of the Ministry of the Interior

of the 5th August,11 886, No. 14,067). In addition, the Government
is authorized by international agreement of the 15th April, 1893,

(Dresden Sanitary Convention IV.—I.) to put into force in cases of

cholera outbreaks the limitations on the importation and passage

of rags and rag-flock, &c., agreed upon in accordance with the

above Convention.

Italy ,—Foreign rags imported by sea must be aired for a period

of from 48 hours to 5 days by spreading them on the shore in

breezy places distant from human habitation. The importation of

rags from places where contagious epidemics exist is absolutely

prohibited, nor are old clothes allowed to be brought from countries

which have not adopted strict precautions against infection.

In Note III. of Dr. Parsons’s report above referred to on
outbreaks of small-pox in the neighbourhood of Ivybridge (1886),

an abstract is given of information obtained by the Foreign Office

in 1883-85 on the request of the Local Government Board,

respecting the measures taken in foreign countries to prevent the

transmission of infectious diseases, and especially of small-pox, by
means of rags. This note gives full particulars of the regulations

in force in foreign countries at that date. By the International

Sanitary Convention of Paris, 1903, certain restrictions were imposed
on the transmission of certain specified articles, including rags, from
ports declared to be “ infected ” by reason of plague or cholera.

2. A Preliminary Investigation on Flock as a possible
Distributor of Vermin, and on the Life History
OF THE Body-louse {Pediculus vestimenti)^ BY Cecil
Warburton, M.A., F.Z.S., Christ’s College, Cam-
bridge.

Flock as a possible Distributor of Vermin.

In order to determine whether Hock, manufactured from vermi-

nous clothing, might act as a distributor of vermin when used for

bedding, two lines of investigation were clearly indicated. It was
necessary (1) to ascertain, if possible, the presence of living vermin
in flock ; but it was also important (2) to obtain an accurate

knowledge of the life-history of the creatures concerned in order

to estimate the probability of their surviving, in any stage, the

operation of converting cloth into flock.

(1.) A large amount of flock of different grades was examined
for vermin with a negative result. It seemed unsafe, however, to

draw any conclusion from this fact, for the search is difficult and
tedious, and a considerable number of living vermin might easily
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escape observation in a sack-full of Hock. It was arranged, there-

fore, that some clothing known to be verminous should be passed

through the machine, and the resultant flock examined. In this

case, though no living lice were found in the flock, there was
evidence that some had survived the tearing process, for dead
specimens were found adhering to tlie sacking in which the sample

of flock was enclosed, and they must, therefore, have crawled out

of the flock after it was packed. The presence of various foreign

bodies, such as buttons and small fragments of bread, in the flock

made it evident that lice might easily pass through the machine
uncrushed, and the position of the dead lice in the flock obtained

from verminous cloth indicated that they had lived for a time, at

all events, after undergoing the ordeal.

The possibility of the flock acting as a distributor of vermin
therefore clearly depended upon the ability of such creatures to

live for a considerable time without food in one or other of the

stages they pass through in the course of their development, and an

accurate acquaintance witli their life history was a necessary

preliminary to settling this question.

The Life-History of the Body-Louse.

Pediculus vestimenti.

An extensive research into the literature of the subject revealed
the fact that all the statements concerning length of life, the number
of eggs laid and the periods occupied in incubation and development
were more or less hap-hazard inferences from observations of the
insects in the bulk. There was no evidence that anyone had
observed throughout the life-history of a single louse and it was
clear that until this was accomplished our acquaintance with the
bionomics of the Pediculi must remain unsatisfactory.

The difficulties in the way of such a research arise from the fact
that, unlike many creatures of parasitic habit such as ticks, which
are highly resistant to starvation and to variation of temperature,
lice are extremely sensitive to any change in the conditions under
which they normally live. When verminous clothing is sent from
a distance, most of the lice are dead or moribund on arrival, and a
verj^ close approximation to their natural conditions is necessary if

the attempt to rear them is to be successful. Several experiments
made before these facts were fully realised resulted in failure. For
example, specimens kept in an incubator at a steady body-surface
temperature and fed at intervals on rats quickly succumbed.
Success only seemed possible by keeping the insects constantly
about the person and allowing them to feed frequently in as natural
manner as possible, and it was determined to undertake this

experiment.

The species best adapted for the purpose was obviously the
body-louse, P. vestimenti^ for not only does it survive longer under
adverse conditions than the head-louse, P. cervicalis

{
= P. capitis),

but it habitually passes much of its time in the clothing and not
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actually m contact with the skin of its host, and it was with this

species that success was finally attained by the method here described.

Examples of P, vestimenti were imprisoned, together with a small

piece of cloth, in a glass tube about 3 ins. by *5 ins., plugged with

cotton wool. The glass tube was enclosed in a metal case open at

one end, to guard against possible accidents. The whole was kept

close to the person, night and day, except when feeding was
necessary, which was at least twice in twenty-four hours. The
tube was then opened and the small piece of cloth, with the lice

adhering to it, allowed to fall upon the back of the hand. The
adult P. vestimenti is very reluctant to let go its hold on the

clothing, and prefers to feed while still clinging to it, so that little

trouble was caused by attempts to wander over the skin, and the

captives usually settled down to feeding almost immediately.

As soon as it was found that in this manner lice could be kept

alive in a fairly healthy condition, the specific experiment was
entered upon. A single female P. vestimenti.^ apparently only

recently mature, was placed in the tube, and lived there for a

month, its death being to all appearance natural. A male was
admitted to it on the second day of its captivity, and remained in

company with it for seventeen days, when it died. Copulation was
not observed until the pair had been together for five days. It

took place afterwards at frequent intervals and lasted for hours.

The first egg was laid shortly after the insects were first observed
pairing, and during the remaining twenty-five days of her life

the female laid 124 eggs, averaging about five in twenty-four

hours. After the death of the first male a second male was
admitted to the tube and survived the female, with which it paired

frequently.

There were thus obtained 124 eggs of which the date of laying

was known to within a few hours, and the next proceeding was to

attempt to rear some of them, but here unexpected—and at present

unaccountable—difficulties were met with. There was certainly no
reason to suppose any of the eggs unfertilised, yet most of them
refused to hatch under what seemed to be quite favourable
conditions. The daily batch, of eggs was at first removed with
great care, egg by egg, to a separate tube, and subjected to different

conditions of temperature. A few strands of the cloth were
removed with each egg to avoid any danger of injuring it, yet none
of the eggs so disturbed hatched out. It was not until the plan

of leaving them in situ was adopted that any success was obtained.

Of 24 eggs so left on the cloth as they were laid, and kept under
the same conditions as the mother, eight hatched out after an incu-

bation period of eight days. Several days transpiring without the

appearance of any more larvae, it seemed likely that the remaining
eggs were dead, and the tube was transferred to the waistcoat

pocket, and therefore subject to room-temperature at night, which
was on some occasions considerably below freezing point. Never-
theless, six others hatched out after an incubation period of upwards of

a month. The behaviour of the eggs was therefore extremely erratic,

and whatever the cause of the failure to hatch many of them, it is

an important fact that several eggs laid previously to December 15,

1908 (for the mother died that night), hatched between January 13
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and January 17, 1909, after having endured great variation of

temperature, and after having for three weeks received no attention

as regards hygrometric conditions. It is clear that danger from
nits of P. vestimenti does not cease till at all events five weeks from
the date of laying.

The most troublesome part of the experiment, the rearing of the
larvas to the adult condition, still remained to be carried out. Their
small size renders them difficult to control, and they are much more
prone to wander and less apt to adhere to the cloth than the mature
forms, so that great care is necessary to guard against their escape.

As might be anticipated, they have a tendency to scatter and
establish themselves in new positions. For these reasons only a
small number is at all manageable, and four of the larvas were
selected for rearing. Of these two were brought to maturity, both
proving to be males.

The larvas are able to feed immediately on emergence. One
caught in the act of leaving the egg was transferred to the hand
and fed at once. Moults occurred about every fourth day, and
were apparently three in number, the insects attaining their mature
form about the eleventh day, though, as was the case with the mother,

four or five more days elapsed before sexual functions were entered

upon. It may be incidentally mentioned as proving that colora-

tion is a very unsafe guide in distinguishing this species from P,
cervicalls^ that one of the specimens reared was well chitinised and
characteristically marked, Avhile the other remained entirely pale-

coloured until its death. They lived about three weeks after their

final moult.

The life-cycle of the insect, as indicated by these experiments,

would appear to be the following ;

—

Incubation period

From larva to imago ...

Non-functional mature condition

Adult life ... ... ... /

eight days to five weeks,

eleven days,

four days,

male, three weeks,

female, four weeks.

It is quite likely that under absolutely normal conditions the

natural adult life would be longer, and it is possible that the

incubation period may sometimes be shorter than the time here given,

but, as far as this experiment goes, the “ egg to egg ” period under

the most favourable conditions would be about 24 days. The louse

certainly displays no undue haste in reproducing itself, and this

deliberation is as astonishing in a creature of parasitic habits as its

great sensitiveness to adverse conditions. When once thoroughly

established, however, the large number of eggs laid must render its

increase extremely rapid.

Body-lice, unfed, appear to die quickly at any temperature. In

the case of all verminous clothing sent, most of the insects were

dead on arrival. On one occasion a louse was found alive after five

days of starvation, but it was moribund and unable to feed. A few

survived four days’ fasting in a fairly active condition, but this

seems to be about the limit period for danger of infection from the

insects themselves, though their eggs, as we have seen, may retain
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their vitality for a month or more. Probably those lice which sur-

vived the longest were just about to moult when taken from their

host. The survival period was not lengthened by keeping them at

body-surface temperature ; in fact, they seemed to succumb more
quickly.

Larvae newly hatched perish in 36 hours unless they succeed in

obtaining food.

The following conclusions may be drawn from the observations

described above :

Lice and {a fortiori) their eggs may pass through the Hock-
making machine without being crushed. The lice themselves are

incapable of surviving more than three or four days without food,

and it is extremely unlikely that any of them would be alive when
the flock was converted into bedding. The eggs, however, may
take a month or more to hatch, and it is quite possible that living

eggs might be present in bedding.

CECIL WARBURTON.

3. Repokt on the Bactekiological Examination of
Samples of Rag-flock : by Professor Nuttall,
E.R.S., AND Dr. Graham-Smith, of the University
OF Cambridge.

Twenty-six samples of flock from various sources were bacterio-

logically examined. Some were unwashed, others washed, others

washed and sterilized, and others washed, sterilized and chemically
treated. Others again were sterilized without washing.

An attempt was made to estimate the number of organisms in

each sample in order to ascertain whether any considerable

differences could be discovered between untreated and treated

samples. For this purpose weighed quantities of flock were shaken
up in known quantities of salt solution, and definite quantities of

the latter plated on agar. The colonies were counted after

24 hours’ growth at 37° C. The results were very unsatisfactory,

some of the treated samples showing more organisms than some of

the untreated. This result seemed to be mainly due to the
differences in consistency of the various samples, and possibly, in

some cases, to the addition of oil. Some could be easily disin-

tegrated and thoroughly washed. These yielded large numbers of

organisms. In other cases satisfactory washing was impossible, and
the number of organisms found was small. The presence of film-

forming organisms also added greatly to the difficulty of making-
satisfactory counts. We are, therefore, of opinion that no satis-

factory bacteriological standard by means of counting the organisms
can be established.

Each sample was also examined for lactose-fermenting organisms
of the colon group. These were found in 15 out of 21 unsterilized

samples, but in none of the five sterilized samples. They were
present, however, in seven out of seven samples stated to have been
washed but not sterilized.
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Finally, mice were inoculated subcutaneously with large amounts
of the sediment obtained by washing. One animal inoculated with
an untreated sample (26) died of septicaemia in 24 hours, and one
inoculated with a similar sample (5) died in 48 hours from the same
cause. Three other animals died in four to six days, with abscesses

at the site of inoculation. No other lesions were discovered, and
although both aerobic and anaerobic cultures were made, no organ-
isms of special interest were discovered.

We therefore think it is impracticable to set up a bacteriological

standard of the purity of flock.

GEO. H. F. NUTTALL.
G. S. GRAHAM-SMITH.

:i() duly, 1909.

Table I.

Sample

No. Colonies

per c c.

oil Agar
at 37° C.

B
coli.

Mouse. Nature of Flock examined.

«= Firm
1

which

1

supplied

the Flock.

1 2,256,000
i

+
i

0
}

Rugging washed with Jeyes’ ...

1

Firm C.

2 1,952,000 ! + ! 0
’

Washed rugging

3 1,923,000
1 + Died 4 days i Washed shoddy

11 11

4 1,436,800
1

+ 0 Flock (not disinfected)
11

E.

5 1,179,200
1

+ Died 48 hrs.
!

Dirty old Brussels carpet, not
1 washed (brown wool).

„ A.

6 960,000
i
+

i

1

0 Millpuff made from washed
i

and ground rags.
n n

7 920,800
1

+
I

0
i

Brussels carpets washed and

j

torn.
11 11

8 716,800
1

0 0 Washed, sterilized and chemi-

1

cally treated flock.
11

F.

9 537,600
i

^ 0 Common rag-flock „ D.

10 233,600 0 Linsey rags, torn and washed...

Shoddy (= dirty rags torn) ...

„ A.

11 204,800
i

+ 0 11 11

12 182,400
! + 0 Unwashed rugging

11
c.

13 166,400 ' 0 ' 0 Unwashed flock „ F.

14
1

144,000 1 + ! 0 Common flock mixed with oil... „ A.

15 99,200
1

+ ! 0 Unwashed flock „ F.

16
1

96,000
; 0

i 0
j

Washed, sterilized and chemi-
cally treated.

M V

17 ' 96,000
'

+ ' 0
1

Unwashed shoddy „ 0.

18 ‘ 80,000 : + 0
1

Washed shoddy
11 n

19 48,000
1

i

0 :

!

Washed, sterilized and chemi-
cally treated.

F
11 •

20 32,000
1

0 Died 4 days 1
Unwashed flock

11 11

21 14,000 ! 0 0 ! Disinfected flock
11

E.

22 12,200 0 0
,, ,, ... ...

Flock not disinfected ...

M n

23 6,000 + 0

24 2,000 0 0 Sterilized common rag-flock ... „ D.

25 1,200 0 Died 6 days Black shoddy sterilized „ B.

26 200

1

0 Died 24 hrs. Untreated black shoddy
11 11

The different firms supplying the above Samples are indicated by letters

corresponding with those in Dr. Garrett’s Report.
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Table II.

Nature of Flock
examined.

Sample.

I

Colonies
on Agar
at 37 °0.

"o

pq

IVlice.

Nature
of Flock

examined.

Sample.

I

Colonies
on Agar
at 37° U.

B.

Coli.

1

Mice.

Firm

which

sup-

1

plied

the

Flock.

1

Brussels carpets,

washed.
Three samples

'

of flock,
washed, steri-

lized andj
chemically
treated with
alkali and
soap at 180°C. j

1

920.800

716.800

+

0

0

0

Dirty, un-
washed.

Similar)
i

samples 1 J

but un-i
1

washed.]

i

1

1,179,200

32,0C0

+

0

Died 48
hours.

Died
4 days.

A.

1

F.

>!

•9

2 96,000 0 0 2 99,200 + 0

3 48,000 0 0 3 166,400 0 0

Black shoddy
flock sterilized

by high steam
pressure.

1,200 0 Died
6 days.

Same, un-
treated. 1

200 0 Died
24 hrs.

B.

Sterilized com-
mon-rag flock.

- 2,000 0 0 Same, un-
treated.

- 537,600 0 0 D.

Two samples (

of “ disinfec- <

ted ” flock. 1 2

12,200

14,000 0
1

0

0
j

Not disin-

fected.

5) !)

1

6,000

1,436,800

+

+

0

0

E.

Washed shoddy

Washed rugging
Rugging washed
with Jeyes’.

1

1.923.000

1.952.000

2.256.000

+
!

1

+1
1

1

Died
4 days.

0
0

Same, un-
washed.

5J

1

-

96.000

182,400

+

+

1

0

0

i

C.

4. Report on the Chemical Analysis of Samples of
Rag-Flock : by Dr. F. C. Garrett, D.Sc.

With a woolly material such as flock, ‘‘sampling ’*
is very difficult,

and methods of analysis involving the use of small quantities of

material cannot be accepted ;
it is probable that a determination of

the amount of ash would indicate the relative cleanliness of the

specimen, but as it is not convenient to burn large quantities this

method had to be discarded. This is proved by some results

obtained with Sample VII. ; the specimen was carefully sampled,

and about three grams burned in a platinum dish for each deter-

mination, when, in consecutive experiments, the following figures

were obtained :—2*50, 2*40, 2*47, 2*82, 2*02 and 2*74 per cent. In
order to obtain a true sample it is clearly necessary to take a com-
paratively large amount of material.

The method finally adopted was the following :—The specimen
was spread out to “air-dry” at the temperature of the room. After
24 hours it was sampled, and the moisture in the sample determined
by drying at 105° centigrade for an hour and a half. One hundred
grams of the sample was placed in a large beaker, three litres of

pure cold water added, and the mixture allowed to stand for half-an-

hour with frequent stirring ; the flock was then strained oflf and
wrung out, the wash liquor filtered and examined very much as

a sample of drinking-water would be. For the total solids''’ a
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measured volume was evaporated to dryness in a weighed platinum
dish on a water bath, allowed to cool in a desiccator and again

weighed. The dish was then placed in a red-hot muffle furnace for

two minutes to burn off organic matter, the residue weighed and
recorded as ash.

Chlorine was determined gravimetrically in about a quarter of

a litre of liquor, the colour being almost always too deep for

volumetric methods to be employed conveniently.

The determination of ‘\free ammonia ” was tedious with the

dirty specimens, as it is only evolved slowly, and as a rule it was
necessary to interrupt the distillation and add pure water to the still to

make good the loss by evaporation. Samples I., II., XIII. and XVI.
gave off ammonia for so long that it is probable that urea was present.

Alhuminoid ammonia was determined in a few cases, but the

results were unsatisfactory. Wool dust passes through the filter

])apers to a slight extent, and being attacked by the alkaline per-

manganate, itself gives rise to some ammonia : moreover the

ammonia was given off for a very long time and the distillation

was very tedious.

The following samples were received :

—

From Firm A .

—

I. (Marked by Dr. Nuttall No. 1.) Dirty rags, torn,

not washed ; sold as “ shoddy ” or “ linsey.”

II. (Marked No. 2.) Dirty old Brussels carpet, not

washed, torn only ; sold as “ brown wool.”

III. (Marked No. 3.) Common flock, made from dust

and dirt taken from rags duilng process of tearing.

IV. (Marked No. 4.) Grey flock or millpuff, made from
washed and ground rags.

V. (Marked No. 5.) Brussels carpets, washed.
VI. ( „ No. 6.) „ „ „ and torn,

ready for use.

VII. (Marked No. 7.) Linsey rags, washed and torn,

ready for use.

From Firm B .

—

VIII. (Marked “A.”) Black shoddy flock sterilized by
high-pressure steam.

IX. (Marked “ B.”) Black shoddy flock, neither Avashed

nor sterilized.

From Firm C.

—

X. (Marked “ 1.”) Washed shoddy.

Xa. Second sample of the same. Not marked by Dr.

Nuttall.

XI. (Marked “ Ia.”) Unwashed shoddy.

XII. (This sample was spoilt.)

XXV. (Marked “2.”) Unwashed rugging.

F'rom Firm D.—
XIII. (Marked “ X.”) Sterilized common rag-flock.

XIV. ( „ “ Y.”) Common rag-flock.

From Firm E,

—

XV. (Marked “ I.”) Flock, disinfected.

XVI. ( „ “II.”) „ „
XVII. ( „ “ Ia.”) Flock, not disinfected.

XVIII. ( „ “ IlA.”) „
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From Firm F,

—

XIX. (Marked “ 1.”)

XX. ( „ “2.”)

XXI. ( „ «3.”)

XXII. ( „ “ 1.”)

XXIII.
( „ “2.”)

XXIV. ( „ “ 3.”)

Unwashed flock.

55 55

55 55

Flock, washed and chemically treated.

55 55 55

55 55 55

The results of analysis are summarised in the following Table :

—

Washed Samples.

Sample
Number.

Brief Description.
Mois-
ture

per cent.

Conta

Solid
in

Grams.

ined in on
= 33-3gr

1

Ash
in

Grams.

Le Litre o:

n. Flock.

Chlo-
rine

in Milli-

grams.

£ Wasli

Am-
monia

in Milli-

grams.

IV. Grey flock 9-47 0-1712 0-044 4-7 0-4

Y. Washed carpet 11-76 0-274 0-076 4-0 1-0

VI. Washed and torn carpet ... 9-97 0-259 0-075 3-8 0-6

VII. Linsey rags 9-50 0-291 0-065 4-2 2-1

X. Washed shoddy 10-03 0-316 0-112 12-0 10-4

Xa. V V • • • • • • 8-18 0-245 0-070 7-5 2-9

XXII. Chemically cleaned flock ... 9-17 0-676 0-272 14-6 2-4

XXIII.
?? n ••• 9-03 0-412 0-190 12-4 2-1

XXIV. V V jy
8-28 0-334 0-146 8-8 1-9

Unwashed Samples.

Contained in one Litre of Wash= 83*3 gm. Flock.

Sample
Number.

Brief Description.
Mois-
ture

per cent.
Solid
in

Grams.

Ash
in

Grams.

Chlo-
rine

in Milli-

grams.

Am-
monia
in Milli-

grams.

I. Shoddy 11-86 0-921 0-407 92-5 35-3=*^

II. Brown wool
I

7-78 1-376 0-512 181-0 22-3

III. Common flock i 10-75 0-798 0-242 90-8 20-0

VIII. Shoddy flock (sterilized) ...
1

10-32 1-056 0-334 63-6 17-6

IX. „ „ (unsterilized) 9-92 1-390 0-364 114-4 40-2

XI. Unwashed shoddy... ... 10-16 0-839 0-311 74-0 26-0

XIII. Common rag flock (steri-

lised).

7-70 1-500 0-480 104-6 33-4 -

XIV. Common rag flock... ...
j

7-71 1-080 0-306 124-5 22-1

XV. Flock (disinfected) ... i
7-81 1-030 0-330 81-0 21-2

XVI.
^

I

5 ? 11
* *

*
1

11-31 1-017 0-371 112-5 14-1

XVII. „ (not treated) ...
[

8-03 0-960 0-341 95-2 16-8

XVIII.
11 5?

••• 7-56 0-940 0-340 102-2 14-1

XIX.
11 ••• ••• ••• 8-28 1-180 0-404 104-0 43-0

XX.
11 ••• ••• ••• 9-29 1-238 0-484 165-4 22-7

XXI. • • • • • • • • • 8-00 1-345 0-460 138-4 17-6

XXV. Rugging 12-50 0-930 0-268 164-6 41-6

^ Ammonia was given off for so long that the distillation was stopped while
still incomplete.
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The determination of “ ash ” is unsatisfactory, for the dirty

samples contain considerable quantities of chlorides which are

fairly easily volatile, and consequently the amount of ash depends
partly upon the temperature and duration of the incineration. I

suggest that these figures should be disregarded, more especially as

under the three other heads plenty of information is obtained.

A mere inspection of the wash water from Samples X. and
XXII. suggested that these had been very imperfectly washed,
and the analytical figures strengthened this opinion ; XXIII. also

was somewhat unsatisfactory. Disregarding X. and XXII., the

/ik/hesf figures obtained from any of the other seven washed
samples were—total solids 0*412, chlorine 12*4 fin the doubtful

Sample XXIII.), and ammonia, 2*9, while from the 16 unwashed
samples the lowest figures were—total solids, 0*798, chlorine, 63*6,

and ammonia 14*1. The differences between these two sets of

figures are, for an analyst, enormous, and there is no difficulty in

discriminating between clean and dirty flocks. The only question

is, what degree of purity is to be insisted on.

Examination of a Sample of Brussels Carpet washed with Soap and
a small volume of Water.

Examined by the method described above this sample was found

to be remarkably clean, the chlorine being too low to be worth

estimating (apparently about 1 mgm. ]3er litre) and the ammonia
only 0*21 mgm. per litre of wash. An alternative method was
tried simultaneously with the first, 100 grams of the sample being

treated with three litres of cold water for 24 hours
;
here again the

' amount of chlorine in the wash was too small to be determined,

while the ammonia—as was expected—was lower than before, the

quantity found being 0*14 mgm. per litre. It was evident that this

was the cleanest of all the samples examined.

F. C. GARRETT






